Q:* around line 280: "This strong stratification provides a large PE support for eddy mergers." Is this correct? usually a stronger stratification has a weaker PE, e.g. see QG PE density b'ˆ2/b_z This is nice but it will benefit the readers by citing related papers here such as the paper on the nonlinear interaction of eddies (e.g. inverse cascade): e.g. a review paper Klein et al. 2019 . Ocean-Scale Interactions from Space. Earth and Space Science, 6, 795-817. A: Suggestion followed, we have cited the paper. Q:* line 260: "eddy PE dominates the increase of total mechanical energy, and that the EPE increase is converted from the eddy body sink." Most people will get lost by what you mean of "mechanical energy". Do you mean EKE+ EPE? Please explain clearly. Also, explain what you mean by eddy body sink and why you have this sink? Avoid unusual jargon as much as possible. A: Yes, it is EKE+EPE. We have added Eq. (10) to illustrate this. Q:* line 240: "The large increase of PE cannot be explained by the loss of EKE, since that eddy PE is, in general, an order of magnitude larger than the EKE" This is correct but it is better to support this by citing related papers here such as this one: On the Minimum Potential Energy State and the eddy-size-constrained APEDensity. JPO, 46, 2663 JPO, 46, -2674 . A: Thanks, we have added the reference. Q:* This paper use the method of a two-layer model, which has its advantage but you should discuss the limitation caused by using this simple model. E.g., discuss how much uncertainty it may cause. A: Thanks for the suggestion, we have added a new section to discuss this. Q: * line 274: "The eddy merging process provides an effective means of mesoscale genesis, which might be a link in the chain for another long-term problem of what physical processes govern the seasonal variability of EKE [Marshall et al., 2002] ." Eddy merging is indeed a potential important mechanism affecting eddy seasonality. But you should mention explicitly here that submesoscale itself usually has a seasonality (which affect mesoscale by inverse cascade). ++++++++++++++++++ minor comments: Q: * line 201: "we find the second conservation law of total circulation. " Do you mean "we find that the second conservation law of total circulation holds"? Why call it second conservation law? do you invent this term? Do you mean the second conservation law is about the conservation of total circulation? It reads confusing. A: We are sorry for the unclear. The second conservation law is about the conservation of total circulation. We have modified it. Q:* around line 25: please specify the structures/sections of your paper here. A: We specify the structures/sections of the paper at the last paragraph of section 1. Q:* line 230: "which is hardly calculated in complex environments." Do you mean "which is hard to calculate" here? A: Yes. We have modified it. Q:* around line 280: "The strong eddy activity in turn modulates the mixed layer depth [Gaube et al., 2019] ." This is correct but it is very helpful to mention that eddy activity in general modulate the isopycnals (more than just mixed layer depth), e.g. may see and cite this paper: An idealized model of Weddell Gyre export variability. JPO, 44, 1671-1688. A: Thanks for suggestion, we have added the words. Q: * around line 255: "A rarely known paper illustrates such a phenomenon [Carnevale and Valli's, 1990] ." The sentence is awkward; suggest to remove the word "rarely known". A: Thanks for suggestion, "rarely known" is removed. Q: * line 201: "In both cases, the total circulation of the eddies seldom changes." Please specify number or figure to show this result, if any A: We add figures. Q: * line 266: "The eddy enstrophy also decreased after merging, even smaller than mean enstrophy of eddies."Specify the figures for this result, if any. A: We add figures. Q: * line 232: "0.121 PJ to 0.094 PJ" The unit of PJ is awkward here; no one will have a feel on it. Please change to (m/s)ˆ2 A: We have modified it accordingly.
